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Interest over time = arduino: 70 


The number 100 represents ihe peak search @erest 


= raspberry pi: 79 
e hamradio: 8 


PIPA & SOPA? 
HOW ABOUT 


2009 
400 MHz 377 
4 |" ial a .. 


200 


2012 2013 


Spectrum suplus/defictt 


* 
Project Archive 


Project Goals 


oat 


a 
—1 
131] 


: Software Radio 
| Small & Low Power 
Covers 2m / 440MHz 


a Open Source Hardware 
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Processor ARM Cortex M3 Standby Power 150mWw 
Speed 80MHz Transceiving Power 3W 
RAM 16 Mbytes 

Flash 16 Mbytes 


Os uClinux 2.6, BusyBox § Bandwidth 1MHz 
FPGA Gates 500k Ports (SMA) RX, TX, REFIN 


RX SMA 
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GNURadio over 
10/100 Ethernet 


REFIN SMA 


j TX SMA 


Application SoC 
ARM Cortex-A 
Android 
FPU 
OpenGL ES 
Webkit 
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RF 
Baseband SoC 
ARM Cortex-M VGA 
Modem Filters 
Data DSP Mixers 


Audio RTOS 992727 
Video 
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System on a Chip (SoC) 


VWitage 
Regulator 


Memory Controller 


USE Device a 


PWM Cri 


Classic Software Radio Architecture 


Host PC 
Commodity GPP 
GNURadio 
OpenBTS 
SIMD 


Ethernet 


Ouadrature 
Controller 
(USB) Quadrature 


Embedded 


ELS SOC 
TT 


Mfg Series Flavor MMU FPU SIMD MACC 
Actel SmartFusion Cortex M3 Flash 

Actel SmartFusion2 Cortex M3 Flash 

Altera Cyclone V 2x Cortex AQ SRAM 

Altera Arria V 2x Cortex A9 SRAM 

Xilinx Zynq 7000 2x Cortex AQ SRAM 


Part # Fmin MHz FmaxMHz ADC DAC LO Amps Ant 
CMX991 100* 1000 

LMS6002D 300 4800 12-bit 12-bit 

MAX2813 2400 2500 


Smart Software Radio Device 


Application SoC 
ARM Cortex-A 
Android 
FPU 
OpenGL ES Audio 
Webkit Video 
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Baseband 
FPGA SoC 


DDpC 
DUC 


Siglent 


Alpha Results, Issues 
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BRAVO BY @TESTA KD2BMH 
http: 77radio. testa. co” 


THANKS TO TAPR, Ké6éBP, EMCRAr . GOLLt 
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First Successful CW Test! 
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Receiver Simulations 


Signal 
Tame 
ADC 
adc_clock= 
adc _i data(9-@] = 


adc q data[9:@] = 


System 
sresetn® 
sclk= 


APE2 Bus 
bus pclk= 
bus paddr[31-@) = 
bus psel= 
bus penable =| 
bus pwrite=| 
bus_pwdata[31:6] = 
bus_pready= 
bus pslverr= 
bus prdata[31:6] = 


Code & Schematics Released 


Change Log: GNURadio over UDP 


* Kernel Drivers 

* 1OMHz REFIN Option 

* BOMHz — 1000 MHz ! — ee oe << 
«IF SAW Filter SSeS Sse 


* 10-bit ADC/DAC 


* DAC Low Pass 

* ADC/DAC DC Offset 

* Impedance Match 

* USB Power Option 

* Plug Compatible w/ 
SmartFusion2 
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Thank You! 


TAPR (Steve & John) http://tapr.org/ 
Emcraft Systems http://emceraft.com/ 
Golledge http://golledge.com/ 


University of Michigan — Prabal Dutta, Ye-Sheng Kuo 
University of Utah —- Thomas Schmid 
University of Maryland — Aaron Schulman 


Bruce Perens, John Klingelhoeffer, Pat Ryan, Justin Kuhn, 
Eric Pinson, Bob McDonough Jr, 


EEVBlog, Signal Path Blog, The Artists Way 


Like Whitebox on Facebook! 
http://facebook.com/whiteboxradio 


